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(54) Title: COIN SORTER WITH COIN RECOGNITION 

(57) Abstract 

A coin sorter has a circular sorting track (14) with 
an upstanding rim (15). A diverter mechanism (30) is 
located at the rim and may be actuated to move a selected 
coin away from the rim to an off-sort depression (33) and 
then to an off- sort opening (34). The diverter mechanism 
is actuated by a coin recognition system that includes an 
induction coil (40) located beneath the track in advance 
of the diverter mechanism. Signals from the induction 
coil are read at spaced positions of a coin passing over 
the coil and compared with stored ranges of acceptable 
signals for coins of various denominations. The diverter 
mechanism is actuated when the signals for that coin do 
not fall within a range of acceptable values. The ranges 
of acceptable values can be established by processing a 
plurality of known acceptable coins of a denomination and 
can be automatically adjusted based upon the history of 
signals from acceptable coins processed after calibration. 
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COIN SORTER WITH COIN RECOGNITION 

BACKGROUND OF THE INVENTION 

This application claims the benefit of U.S. 
Provisional Application No. 60/009,908 filed January 11, 
1996. 

This invention relates to coin handling, and 
particularly to an apparatus and method for recognizing and 
rejecting unwanted coins before the coins reach sorting 
stations in a coin sorter. 

U.S. Patent 5,295,899 issued March 22, 1994, for "Two 
Disc Coin Handling Apparatus", discloses a coin sorter in 
which there is a rotating feed disc that forms the bottom 
of a coin hopper and a stationary sorter plate to one side 
of the feed disc. The sorter plate includes a circular 
sorting track that begins at a point adjacent to the 
perimeter of the feed disc. The sorter plate includes a 
series of spaced sorting openings each of which can be 
sized for a particular coin denomination. A second 
rotating disc has a series of resilient fingers extending 
downwardly from its underside. The second disc is mounted 
above and in close proximity to the upper surface of the 
sorter plate. The fingers partially overlap the upper 
surface of the feed disc. Coins deposited in the hopper 
are formed into a single file and a single layer, and the 
single file of coins is carried by the flexible fingers 
from the feed disc to the sorting track where the coins are 
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sorted by size and counted as they pass through the sorting 
openings . 

Coin sorters, including the sorter described in the 
above-identified patent, are typically configured to sort 
5 a particular mix of denominations of coins or tokens . 

While the mix can be adjusted, coins or tokens that are 
outside the established mix cannot be sorted* The problem 
is most often encountered when a mass of coins contains 
coins from more than one country. The present invention 

10 provides an apparatus and method which senses each coin as 

it passes a position on the track in advance of the sorting 
stations to determine the denomination of the coin. If the 
denomination sensed is one of the acceptable coins, the 
coin will be passed to the sorting stations. If the coin 

15 or token is not of an acceptable denomination, the sensed 

coin will be physically moved from the track to an off- 
sorting station so that it does not ^each the sorting 
stations . 

SUMMARY OF THE INVENTION 

20 In accordance with the invention, the track of a coin 

sorter has a diverter mechanism that can be actuated to 
divert selected coins from the track to an off-sort 
position in which they will not encounter the sorting 
stations. The diverter mechanism preferably takes the form 

25 of a shaft of a solenoid that is notched so that it either 

forms a continuation of the track or a barrier on the 
track. The off -sort position is defined by an off -sort 
opening through which the diverted coins will fall. 
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Further in accordance with the invention, the diverter 
mechanism is actuated by a coin recognition system that 
includes an induction coil disposed adjacent the track 
which senses each coin moving along the track and provides 
a signal indicative of the denomination of each coin. When 
a coin of a denomination that is not to be sorted is 
sensed, the diverter is actuated to deflect that coin. The 
presence of each coin is sensed before it passes the coil 
to trigger a response from the coil as each coin 
approaches . 

The coin sensor system can be calibrated for the mix 
of coins from different countries and for a sample mix of 
coins for each denomination, and the calibration can be 
automatically adjusted based on the history of signals from 
acceptable coins being processed. 

The foregoing and other objects and advantages will 
appear in the following detailed description in which 
reference is made to the accompanying drawings which 
illustrate a preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view in perspective of the operating 
elements of a coin sorter that incorporates the present 
invention; 

Fig . 2 is a partial view in vertical section of the 
sorting track of the coin sorter of Fig. 1; 

Fig. 3 is a plan view of a portion of the coin sorter 
incorporating the present invention; 
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Figs. 4, 5, and 6 are views in perspective of the coin 
sorter showing the operation of the invention to reject and 
pass coins; 

Fig. 7 is a bottom view of the portion of the coin 
5 sorter of Fig. 3; 

Fig. 8 and 9 are perspective views of a ceramic plug 
that is inserted into the surface of the sorting track at 
the location of the induction coil; 

Fig. 10 is a schematic diagram of the element of a 
10 microprocessor used to carry out the invention; 

Fig. 11 is a flowchart showing the selection of the 
mode of operation of the microprocessor; 

Figs. 12A and B are a flowchart illustrating the 
normal mode of operation of the microprocessor to accept 
15 and reject coins; 

Fig. 13 is a flowchart illustrating the automatic 
adjustment of the coin calibration while in the normal mode 
of operation; 

Figs. 14A and B are a flowchart illustrating the 
20 calibration mode of operation of the microprocessor; 

Fig. 15 is a flowchart showing the determination of an 
invalid calibration mode of operation; 

Fig. 16 is a timing chart illustrating the operation 
of the sensor coil and encoder used in the invention; and 
25 Fig. 17 is a chart illustrating the adjustment of the 

acceptable range of coins. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, the invention is shown 
incorporated into a two disc coin sorter such as 
illustrated and described in U.S. patent 5,295,899, the 
disclosure of which is hereby incorporated by reference. 
The coin sorter has a hopper 10, the bottom of which is 
defined by a rotating feed disc 11. A sorter plate 12 is 
disposed adjacent to the feed disc 11 with its upper 
surface in substantially the same plane as the upper 
surface of the feed disc 11. The sorting plate 12 is 
essentially circular except that it has a cut-out 13 in its 
periphery to accommodate the circular perimeter of the feed 
disc 11, as shown particularly in Fig. 3. 

The sorter plate 12 includes a sorting track 14 
defined by an upright circumferential rim 15, a curved wall 
16 which precedes the rim 15 and a coin point 17 having a 
curved upright face 18. The rim 15, wall 16, and upright 
face 18 all lie substantially in a circle whose center is 
the center of the sorting plate 12. 

A second rotating disc 20 has inner and outer rows of 
fingers 21a and 21b that are radially disposed and 
circumf erentially spaced. The fingers 21a and 21b extend 
downwardly from the underside of the disc 20. The fingers 
21a and 21b are formed of a rubber or other elastomeric 
material, such as a polyurethane having a Shore A hardness 
of about 75. As shown particularly in Fig. 2, each finger 
21 extends down to near the top surface 22 of the sorter 
plate 12. The distance between the fingers 21 and the top 
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surface 22 is less than the thickness of the thinnest coin 
to be sorted. The outer row of fingers 21a will sweep over 
a portion of the upper surface of the feed disc 11 where 
the perimeters of the two discs overlap . The sides of the 
5 hopper 10 are open to accept the extending perimeter of the 

resilient disc 20. 

The sorting track 14 includes a series of openings 
25a, 25b, etc. Each of the openings 25 is of an increasing 
width compared to a preceding opening. The openings 25 are 

10 dimensioned so that there is a small lip 26 defined between 

the radially outer edge of an opening 25 and the rim 15. 
The radially inward side of an opening 25 is spaced from 
the rim 15 a distance that is just slightly greater than 
the diameter of a coin to be sorted at that particular 

15 opening* 

As is known, each opening 25 has associated with it a 
mechanism for counting coins that fall through the opening. 
For example, the opening may include a light source (not 
shown) and an optoelectronic sensor (not shown) arranged 

20 such that the path of the light from each source to a 

respective photocell extends just beneath and along a major 
length of each opening 25. The passage of a coin through 
an opening 25 will break the beam of light and be 
registered on the photocell, thereby providing a signal for 

25 each sorted coin of a particular denomination. The signals 

may be fed to counters that are well-known to the art. 

A coin diverter mechanism is positioned at the 
junction between the curved wall 16 and the end of the rim 
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15. The coin diverter mechanism takes the form of a shaft 
30 of a rotary solenoid 31 which has a notch 32 in its top 
end. The shaft 30 is rotatable through an arc of 90° by 
the solenoid 31. The shaft 30 can assume a position as 
illustrated, for example, in Figs. 3 and 4 where the notch 
32 forms an extension of the track, or the shaft 30 can 
assume a second position shown, for example, in Fig. 5 in 
which the shaft projects into the track and deflects coins 
away from the rim 15. The solenoid 31 is a latching type 
which must be pulsed to change its state. 

Coins deflected from the rim 15 by the shaft 30 are 
moved by the fingers 21a and 21b of the rotating disc 20 to 
an off -sort depression 33 which leads to an opening 34 that 
is connected to a collection point (not shown) for off- 
sorted coins. The depression 33 has a horizontal surface 
35 at the base of an upright wall 36 that leads from the 
track to the opening 34. An inclined surface 37 in the 
depression 33 extends from the top surface 22 of the sorter 
disc 12 down towards the level of the horizontal surface 
35. Coins deflected by the shaft 30 away from the rim 15 
will encounter the wall 36 and be guided to the opening 34. 
Such coins will not, therefore, be passed to the sorting 
openings 25. 

The operation of the rotary solenoid 31 is controlled 
by a coin recognition system that includes an induction 
coil 4 0 mounted beneath the track, an entrance limit 
optoelectronic sensor 41 that precedes the coil 40, and a 
rotary encoder 42 having a rubber coated shaft 4 3 that 
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engages a driver hub 44 that mounts the rotating disc 20. 
The encoder 4 2 is used to track the movement of a coin. 
Preferably , the encoder generates at least 1,000 pulses per 
revolution. The resulting resolution through the drive 
5 train is one pulse for every .002 inches of coin movement 

over the coil 40. The entrance limit sensor 41 is 
preferably an infrared emitter/receiver pair. The leading 
edge of a coin interrupts the narrow lightbeam of the 
sensor 41 to initiate a sampling process to be described. 
10 The lightbeam of the entrance sensor 41 is shown in a 

stylized form in Figs. 4-6 for purpose of illustration. 
The entrance limit sensor 41 extends through an opening in 
the wall 16 . 

The wall 16, the off -sort depression 33, and the 
15 upright wall 36 of the depression are formed in a plug 45 

that defines the surface of the sorter plate 12 above the 
induction coil 40. The plug 4 5 is preferably formed from 
a non-conductive, non-metallic ceramic, such as an alumina 
or zirconia f or from a plastic material ♦ 
20 The induction coil 40 may be a model IWRM 30 U9501 or 

equivalent inductive linear sensor available from Bauraer 
Electric Ltd. of Southington, CT. The coil 40 produces a 
DC analog voltage signal proportional to the damping target 
distance. For this particular model of sensor, the output 
25 will vary between 1 and 9 volts at an operating range of 

between 5 and 10mm from a target coin. 

The voltage output of the coil 40 is influenced 
largely by the eddy currents produced within the target 
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coin which are dependent upon the material, thickness, 
diameter, and position over the face of the coil 40. For 
any given coin material, as the area or thickness 
increases, the sensor output voltage decreases. For a 
5 given diameter or thickness, aluminum alloys have the least 

influence upon the sensor output while ferrous alloys cause 
the greatest voltage reduction. 

The induction coil 40 is mounted to a mounting block 
4 7 that attaches to the underside of the plug 45. The face 
10 of the coil 40 is received in a recess 48 in the plug 45. 

The position of the mounting block 47 is adjustable 
vertically and radially inwardly and outwardly of the 
upright wall 16 so as to permit positioning of the coil 40 
at an optimum location for the mix of coins that it will 
15 process. 

In overall operation, when the entrance trigger sensor 
41 senses the leading edge of a coin, a sequence of 
sampling of the induction coil 40 begins at predefined 
increments of coin position as indicated by the encoder 42. 
20 The output voltages of the coil 40 are a function of the 

coin geometry and material characteristics. The signals 
are processed by a microprocessor and undergo a 12-bit, 
analog-to-digital conversion which defines the entire 
voltage range as 4,096 discrete points. If a coin is 
25 identified as being part of a programmed set of acceptable 

denominations, the system will assure that the coin is 
allowed to pass the diverter shaft 30. If the coin is not 
accepted, the diverter shaft 30 is rotated to move the coin 
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away from the reference edge defined by the rim^ 15 and 
toward the of f -sort 'depression 33 so that the coin will 
ultimately drop through the off-sort opening 34. 

Figs. 4 through 6 illustrate the passage of two coins 
5 past the coil 40. The first coin is unacceptable and 

diverted away from the rim 15 (Fig. 5) to engage the wall 
36 of the depression 33 which carries the coin to the off- 
sort opening 34 (Fig. 6). The second coin is acceptable 
and is not diverted from the rim 16. 
10 The control system provides two separate acceptance 

ranges for each sort opening 25 to allow for situations in 
which coins of the same denomination are minted from blanks 
of different alloys. 

The microprocessor includes a stored set of 
15 instructions for carrying out the normal mode of coin 

sensing and acceptance or rejection. The stored 

instructions also provide (i) a calibration of the system 
by processing a test batch of acceptable coins , (ii) user 
adjustment of the range of signals that will constitute an 
20 acceptance of a coin, and (iii) an automatic adjustment of 

the acceptance range to compensate for dirt, wear, and mint 
tolerance. , 
Referring to Fig. 10 , the microprocessor includes a 
CPU 50 that is connected by an interface 51 to a main CPU 
25 that controls the starting and stopping of the coin sorter, 

the accumulation of total counts, and other functions which 
are not a part of the present invention. In the preferred 
embodiment the CPU 50 is a model Z80 available from Zilog, 
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Inc. Specifications and manuals for programming this CPU 
are available from the manufacturer. The CPU 50 is driven 
by clock signals from clock circuit 55. 

The CPU 50 connects through the typical address , data 
and control buses and any necessary decoding circuitry to 
programmable read only memory (PROM) 53. The PROM 53 
stores a firmware program of instructions which are 
executed by the CPU 50 , as more particularly illustrated in 
Figs. 11-15 below f and further described below. The CPU 50 
also connects through the typical address , data and control 
buses and any necessary decoding circuitry to a random 
access memory (RAM) 54 which stores data as the program in 
PROM is executed. The PROM 53 is preferably 64K and the 
RAM 54 is preferably 8K. 

Also shown in Fig. 10 are a number of input and output 
devices and associated interface circuitry. A trip sensor 
input 41 and the encoder 42 are connected to counters 52, 
which accumulates a digital count in response to the 
encoder signals. The trip sensor input 41 carries signals 
to enable or activate the counters 52. The numbers in the 
counters 52 are read periodically by the CPU 50 to 
determine the proper reading point of the coin. 

The signal from the induction coil 40 is fed to an 
analog conditioning unit 56 and then to an analog-to- 
digital convertor 57 with sample and hold input before 
being read by CPU 50. The CPU 50 reads these signals to 
develop magnitude values for each coin corresponding to 
sampled positions identified through the encoder readings. 
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The CPU 50 also generates output signals to control an 
actuator drive 58 for the diverter solenoid 31. 

Referring to Fig. 11 the beginning of execution of the 
firmware program by the CPU 50 is represented by start 
5 block 60. At start-up, instructions represented by process 

block 61 are executed to initialize pointers and registers. 
Next, a check is made, as represented by decision block 62, 
to determine the mode of operation based on input from the 
main CPU. If the main CPU signals for the calibration 

10 mode, as represented by the "YES " branch, the calibration 

mode (State 3) is entered, as represented by process block 
64. If the main CPU signals for the normal mode, as 
represented by the "NO" branch, the normal mode (State 0) 
is entered, as represented by process block 63. 

15 The instruction set for the normal mode of operation 

is illustrated in Figs. 12A and B. The next process block 

65 is executed to calculate and load a database for the 
auto adjustment sequence of operations stored in PROM 53. 
The auto adjustment database allows for deviation of 

20 detected coin values within an auto adjust range. Next, 

instructions are executed, as represented by process block 

66 to set a state counter to State 0. 

The CPU 50 next executes instructions represented by 
decision block 70 to determine if the first sampling 
25 position has been reached, as determined by inputs from the 

encoder 42. If the answer is "NO" as represented by the 
"NO" branch from block 70, the CPU 50 loops back until the 
answer is "YES," as represented by the "YES" branch of 



-12- 



WO 97/25692 PCT/US97/00458 
decision block 70. The CPU 50 then advances the state 
counter to "1" and reads the 12-bit converted value from 
the coin sensing coil 40 and saves the result in register 
RD1 in the RAM 54. 

The CPU 50 will then execute decision block 72 to 
determine whether the second sampling position has been 
reached, as determined by inputs from the encoder 42. If 
the answer is "NO, " as represented by the "NO" branch from 
block 72, the CPU 50 loops back to decision block 70. If 
the answer is "YES, " as represented by the "YES" branch, 
the CPU 50 advances the state counter to "2" and reads the 
12-bit converted value from the coin sensing coil 40 and 
saves the result in register RD2 in the RAM 54 . 

The CPU 50 will then execute decision block 74 to 
determine whether the third sampling position has been 
reached, as determined by inputs from the encoder 42. If 
the answer is "NO," as represented by the "NO" branch from 
block 74, the CPU 50 loops back to decision block 70. If 
the answer is "YES, " as represented by the "YES" branch, 
the CPU 50 initializes the auto adjust clear accept flag 
and reads the 12-bit converted value from the coin sensing 
coil 40 and saves the result in register RD3 in RAM 54. 

The CPU 50 then proceeds to execute instructions 
for three decision blocks 76, 77 and 78 to see if the 
numbers in memory locations RD1, RD2 and RD3 are within 
acceptable ranges stored in RAM 54. Assuming that each of 
the three values falls within acceptable limits, an accept 
flag is set through execution of decision block 79. If any 
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one of the three sets of signals falls outside of 
acceptable ranges, the set accept flag block 79 will not be 
set. 

The CPU 50 then executes instructions represented by 
5 decision block 80 to determine if the accept flag is set. 

If the accept flag has not been set, as represented by the 
"NO" branch from block 80, process block 85 is executed to 
generate a reject pulse to the actuator drive 58 which 
rotates the shaft 30 and causes the diverting of the coin. 

10 At the same time, the instruction block 85 sets the state 

back to 0 before processing of the next coin. If the 
accept flag has been set, execution of block 86 generates 
an accept pulse for the solenoid 31 to ensure that the 
shaft 30 has been rotated out of the way of coins. 

15 Instruction block 86 also resets the state counter to 

"State 0". Next, a determination is made as whether the 
auto-adjust feature is "on" or "off". This on-off status 
is controlled by the operator from the front control panel 
for the sorter. If the auto-adjust feature is "on," as 

20 detected by execution decision block 87, the databases for 

RD1, RD2 and RD3 are adjusted in blocks 88, 89, and 90 with 
new data read above, and the execution returns to decision 
block 70. If the auto-adjust feature is turned "off", 
blocks 88, 89 and 90 are skipped and the execution returns 

25 to decision block 70. 

The instructions for carrying out the auto-adjust 
feature in blocks 88, 89 and 90 are more particularly 
illustrated in Fig. 13, with reference to block 88. A 
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similar routine of instructions would be executed to carry 
out the routines represented by process blocks 89 and 90. 

After the start of the routine , represented by start 
block 91, a check is made, as represented by decision block 
92, to determine whether the signals stored at location RD1 
are within the fixed minimum and maximum limits 120 and 121 
(illustrated in Fig. 17). If the first readings are not 
within such limits , as represented by the w NO" result they 
are ignored. If they are within the fixed limits, as 
represented by the "YES" result, then instructions 
represented by process block 93 are executed to calculate 
the position in an array for sixteen coins that is to be 
updated. Then, instructions represented by process block 
94 are executed to load the new value into the position in 
the array, which is maintained in the form of a linked 
list. Then a check is made for the end of an array, as 
represented by decision block 95, to determine if values 
for sixteen coins have been reached. No adjustment is made 
until at least sixteen acceptable coins have been counted 
in the normal mode. Thereafter, the last sixteen coin 
values are used to adjust the averages. If the answer is 
" YES , then counters are updated to drop off all but the 
last sixteen values. Next, process block 97 is executed to 
calculate a new or adjusted average multiplied by the 
standard deviation if the answer at decision block 95 was 
"YES* . Next, a process block of instructions 98 is 
executed to calculate the new limits based upon the 
adjusted average and the new limits are saved in the 
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appropriate array. The same adjustment is made for each of 
the other two averages in RD2 and RD3. 

Returning to Fig, 11, assuming the execution of 
decision block 62 detects the setting of the calibration 
mode, execution of the program jumps to Fig. 14A. 

In the calibration mode of operation illustrated in 
Figs. 14A and B, as represented by process block 100, the 
state counter is set to -State 4." Thirty-two coins are 
then processed through the coin sorter. Decision block 101 
is executed to check the number of coins that have been 
processed. Three coin detection signals, corresponding to 
three positions detected by the position encoder 42 , are 
obtained from each of the coins by executing blocks 102 
through 107 in the same manner as described for reading 
coin value signals in the normal mode of operation. State 
4 corresponds to the state for reading the first signal , 
State 5 corresponds to the state for reading the second 
coin value signal, and State 6 corresponds to reading the 
third coin value signal. After the third reading is made, 
as represented by process block 107, the state counter is 
set to State 7, which is the state for testing for 
completion of readings for 32 coins, as represented by 
decision block 101. If the answer is "NO, " the state 
counter is reset to State 4 to begin the three readings for 
the next coin. If the answer is "YES," the 12-bit 
converted analog values of the three respective inductive 
coin detection signals for each coin are used to form a 32- 
value array for the first, second and third readings for 
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each coin denomination, as represented by process blocks 
109, 110 and 111. " These arrays are used to calculate 
values for average value, standard deviation, limits and 
auto adjust maximum and minimum. 

In the calibration mode, the machine operator will 
typically dump thirty-two known coins into the sorter for 
processing . 

Referring to Fig. 15, if any of the thirty-two 
readings during the calibration mode are bad, decision 
instruction block 112 will activate instruction block 113 
which will send a message to the main CPU that the 
calibration was not completed and must be started over. 

Fig. 17 illustrates in graphical form the 
establishment and adjustment of upper and lower acceptable 
limits for each coin. For each alloy of each coin 
denomination, fixed upper and lower limits 120 and 121 for 
the average value are calculated and stored at locations in 
the RAM 54. In the calibration mode, the average 
characteristic of coins of that alloy and denomination is 
determined for each of the three position signals from the 
induction coil 40. The average is represented in Fig. 17 
by the line 122. Standard deviations 123 and 124 from the 
average 122 are calculated and set in memory. The operator 
can vary the acceptance range by a multiple of the standard 
deviation from the control panel of the coin sorter. Using 
the auto-adjust feature of the present invention, the 
average can be adjusted to a new value 122' based upon the 
history of acceptable coins of that denomination and alloy 
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which are processed following calibration. Not: only will 
the average be adjusted, but the upper and lower levels 123 
and 124 of the standard deviation will be similarly 
adjusted to new levels 123' and 124'. Such adjustments may 
5 be necessary to compensate for temperature changes, wear, 

and other operating conditions. The adjusted average can 
never, however, fall outside of the fixed limits 120 and 
121 because to do so might place the adjusted average and 
its adjusted standard deviations into the range of 
10 acceptable limits of another denomination of coin. 

Fig. 16 illustrates the relative timing of the three 
signals from the coil 4 0 that are used in the coin 
recognition system in relation to the signals from the 
entrance sensor 41 and the encoder 42. In an alternate 
15 method of operation, additional fixed read points may be 

used in addition to the three illustrated in Fig. 16, and 
three of the multiple read points selected for use based 
upon other characteristics of a coin. For example, five 
fixed read points may be established. If a coin is beneath 
20 the entrance sensor 41 for a short period of time, 

indicating that it is a small coin, the second, third, and 
fourth signals at the read points would be used. If a coin 
is beneath the entrance sensor 41 for a longer period of 
time, indicating that it is a larger coin, the signals at 
25 the first, third, and fifth read points would be used. The 

length of time that the coin is beneath the entrance sensor 
41 is measured in relation to the number of read points 
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that: have been reached before the coin passes the entrance 
sensor 41. 
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We claim: 

1 • In a coin handling machine having a sorting plate 
with a series of sorting stations arranged along a circular 
rim and a rotatable drive disc above the sorting plate for 
moving a single layer and single file of coins along the 
5 rim, the combination of a coin recognition apparatus 

comprising: 

a diverter mechanism located at the rim in advance of 

the sorting stations and adapted when actuated to move 

coins radially inward from the rim; 
10 an off-sort opening in the sorting plate located 

radially inward of the rim to receive coins that are moved 

by the diverter mechanism; 

an induction coil adjacent the rim and beneath the 

sorting plate in advance of the diverter mechanism, the 
15 coil providing an analog signal indicative of each coin 

passing the coil; and 

a control system containing stored ranges of signals 

for acceptable coins, the control system being responsive 

to the coil signals to actuate the diverter mechanism 
20 whenever the coil signals are outside of the stored ranges 

for acceptable coins . 

2. A coin recognition apparatus according to claim 
1 wherein the diverter mechanism comprises a shaft of a 
rotary solenoid that is notched to form a continuation of 
the rim or a barrier at the rim when rotated. 
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3. A coin recognition apparatus according to claim 
1 together with an entrance sensor disposed in the path of 
travel of the coins immediately in advance of the coil, the 
entrance sensor providing a signal to the control system 

5 when each coin passes the sensor, and 

an encoder connected to rotate with the drive disc and 
providing a position signal to the control system, 

the control system reading the coil signals at a 
plurality of fixed positions determined by the encoder 
10 signals following a signal from the entrance sensor that a 

coin is present. 

4. A coin recognition apparatus according to claim 
3 wherein the plurality of fixed positions read by the 
control system varies with the length of time that the 
entrance sensor senses that the coin is present ♦ 

5. A coin recognition apparatus according to claim 
1 wherein the control system includes a microprocessor # a 
memory storage connected to the microprocessor for storing 
the range of signals for acceptable coins, an analog-to- 

5 digital converter for converting the analog coil signals to 

digital signals fed to the microprocessor, and an actuator 
drive for the diverter mechanism. 
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6 • A coin recognition system for identifying coins 
fed seriatim past a coin detection station, comprising: 

an induction coil at the coin detection station 
providing a signal indicative of a magnitude of a selected 
5 parameter as a coin passes the coil; 

a position detector responsive to movement of coins 
through the station to generate a position signal; 

a memory storage containing stored ranges of signals 
of the selected parameter for acceptable coins; and 
10 a microprocessor connected to receive the signals for 

the selected parameter, the microprocessor reading the 
signals at a plurality of positions for a sample coin as it 
passes through the coin detection station, 

said microprocessor comparing the signals for the 
15 selected parameter for the sample coin to the stored ranges 

to determine if the sample coin is acceptable. 

7. A coin recognition system according to claim 6 
wherein the position detector comprises a sensor at the 
entrance to the station, a position sensing device 
responsive to the location of coins in the station, and a 
5 counter responsive to the sensor and position sensing 

device to generate a series of counts after the sensor 
senses the presence of a coin, the plurality of positions 
at which the signals are read being defined by the counts. 
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8 . A coin recognition system according to claim 6 
wherein the microprocessor reads five times and compares 
the first, third, and fifth readings to the stored ranges 
unless the sensor indicates the absence of a coin before 
the fifth reading, in which event the microprocessor 
compares the second, third, and fourth readings with the 
stored ranges . 

9. A method of discriminating between acceptable and 
unacceptable coins in a stream of coins passing seriatim 
over an inductive field, comprising: 

generating a signal as each coin enters the field; 

thereafter generating a series of counts related to 
the movement of the coins entering the field; 

generating an analog signal as each coin passes 
through the field; 

reading the analog signal at predetermined spaced 
counts; and 

comparing the read signals to a preselected range of 
signals for acceptable coins. 

10. A method according to claim 9 wherein the 
preselected range of signals for acceptable coins is 
determined by passing a fixed quantity of acceptable coins 
of a single denomination over the inductive field and 
storing the readings for the analog signals at the spaced 
counts . 
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11. A method according to claim 10 wherein the range 
of signals for acceptable coins includes an average value 
and selectable standard deviations above and below the 
average* 

12. A method according to claim 11 wherein the range 
of signals is adjusted based upon the average value of 
acceptable coins that have passed through the field. 

13. A method according to claim 12 wherein an upper 
and lower limit for an average value is fixed and 
constrains the adjustment. 

14. In a coin handling machine having a sorting plate 
with a series of sorting stations arranged along a 
reference edge and a drive member above the sorting plate 
for moving a single layer and single file of coins along 

5 the edge, the combination therewith of: 

a diverter mechanism located at the reference edge in 
advance of the sorting stations and adapted when actuated 
to move coins away from the edge; 

a depression in the sorting plate located away from 
10 the edge to receive coins that are moved by the diverter 

mechanism; and 

an off -sort opening in the sorter plate at the end of 

the depression. 
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15. A coin recognition apparatus according to claim 
14 wherein the diverter mechanism comprises a shaft of a 
rotary solenoid that is notched to form a continuation of 
the reference edge or a barrier at the reference edge when 

5 rotated. 

16. A coin handling machine according to claim 14 
together with an induction coil adjacent the reference edge 
and beneath the sorting plate in advance of the diverter 
mechanism, the coil providing a signal indicative of a 

5 magnitude of a selected coin parameter as a coin passes the 

coil; and 

a control system containing stored ranges of signals 
of the selected parameter for acceptable coins, the control 
system being responsive to the coil signals to actuate the 
10 diverter mechanism whenever the coil signals are outside 
the stored ranges for acceptable coins . 
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17. A method of calibrating a coin sorting and 
counting machine, the method comprising: 

detecting selection of a calibration mode of 
operation; 

5 providing signals indicative of a magnitude of a 

selected coin parameter as a plurality of sample coins of 
a selected denomination pass a coin parameter detection 
device in a coin detection station during operation of the 
machine in the calibration mode; 

10 detecting positions of the plurality of sample coins 

as the sample coins pass through the coin detection station 
during operation of the machine in the calibration mode; 

sampling the magnitude of the selected coin parameter 
for the plurality of sample coins, and for a plurality of 

15 positions in the coin detection station as the plurality of 

sample coins pass through the coin detection station during 
operation of the machine in the calibration mode; and 

calculating an average value for the selected coin 
parameter for the plurality of positions for the plurality 

20 of sample coins. 

18. A method according to claim 17 , further 
comprising the step of: 

calculating a standard deviation factor for the 
selected coin parameter for the plurality of positions for 
5 the plurality of sample coins. 
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19. A method according to claim 17, further 
comprising the steps "of: 

setting minimum and maximum limits for the average 
value of the selected coin parameter for the plurality of 
5 positions at which the magnitude of the coin parameter is 

to be sampled. 

20 • The method according to claim 17 in which the 
plurality of sample coins includes at least thirty-two 
coins of a selected denomination. 
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21. A method of operating a coin sorting and counting 
machine , the method comprising: 

providing signals indicative of a magnitude of a 
selected coin parameter as coins of a selected denomination 
pass a coin parameter detection device in a coin detection 
station; 

detecting positions of the coins as the coins pass 
through the coin detection station; 

sampling the magnitude of the selected coin parameter 
for the coins, and for a plurality of positions in the coin 
detection station as the coins pass through the coin 
detection station; and 

adjusting an average value of the selected coin 
parameter for the respective coin positions for comparison 
to detected values for the selected coin parameter during 
operation of the machine. 

22. The method of claim 21 , further comprising the 
step of adjusting a standard deviation factor of the 
selected coin parameter based on detected values for a 
plurality of coins passing through the coin detection 
station. 

23. The method of claim 21, further comprising the 
step of determining that an adjustment to the average value 
is within minimum and maximum average value limits before 
allowing a change in a reference average value. 
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